Transition metal-mesoporous silica hybrids were prepared by complexation or ion exchange processes using Cr, Mn, Fe, Co, Ni and Cu nitrate or chloride salts. XRD measurement confirmed that Co and Ni metal crystallites in the hybrids were several nanometers in size. The size implies that the crystallites were formed within mesopores of mesoporous silica. The amount of transition metal in the hybrids prepared by complexation was larger than those by ion-exchange process. The hybrids have been examined for O2 and H2 adsorption at 298 K, and the hybrid including Ni metal has an ability to adsorb larger amount of H2 than others.
In the case of ion exchange, meso-structured silica was put into formamide solution of transition metal chloride. Mn-MPS(c). Therefore, for Mn-MPS(c), small parts of the aminopropyl group were probably carbonized to separate Mn from silica wall. In cases of Co and Ni-MPS(i), small and broad 111 diffraction peaks were observed at around 44 degree. Table 2 shows amounts, crystallite size of induced transition metals and specific surface areas of the hybrids For complexation process, amounts of metals are larger than those by ion exchange. For Cr and Fe-MPS(c), the amounts of transition metals are very small. Cr and Fe are trivalent cation and they might not make complex with aminopropyl group.
For nickel including MPS, Ni-MPS(i) has a small amount of Ni, whereas Ni-MPS(c) has a certain amount. Ni crystallite 
